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TECHNOLOGY 
by our staff

Axial hydraulic marine 
propulsion system
Almost always most of the energy available on board is generated by internal combustion 
engines and it is thus necessary to connect to this source of energy and use all or part of 
it for powering systems.

n vessels with traditional 
mechanical “shaft-propeller” 
transmission systems, obtaining 
good propulsion efficiency at 
different speeds is very difficult 
if not impossible, even using 
variable pitch propellers. In fact 
the turbulence produced by a 
variable pitch propeller rotating at 
a speed different from the one it is 
designed for is even greater than 
that produced by the corresponding 
fixed pitch propeller, with a 
consequent fall in overall efficiency. 
In addition, for operations at low 
load, making the variable pitch 
propeller rotate at full speed with 
a small pitch can produce very 
damaging cavitation phenomena. 

Moreover, diesel engines, when they 
operate at low load, because of 
imperfect combustion, 
carbon deposits on valves, pistons 
etc with a notable increase in 
specific consumption and wear 
and greater pollution in the air and 
water. In fact many manufacturers 
recommend a minimum usable 
regime of no less than 30-40% of 
maximum power.

Axial hydraulic  
systems
The system for transmitting power 
through the use of hydraulic 
motors is commonly defined as an 
“axial hydraulic system”, and in 
the marine sector it could not be 

wmore suitable because it works 
both on the main propellers and on 
the bow and stern thrusters, which 
today are commonly fitted to most 
new vessels, and it is also one of 
the most sought-after in refitting 
of classic boats, the “pearls of 
the sea”, which demand precision 
handling. The hydraulic system for 
hydrostatic transmission is mainly 
made up of:
• a variable displacement pump 
coupled to the internal combustion 
engine
• a hydraulic unit, a “drive” 
that incorporates an axial 
piston hydraulic motor of fixed 
displacement from Oleodinamica 
Geco srl (www.oleodinamicageco.com) 
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• rigid and/or flexible pipes 
connecting the two units 
• an oil tank with heat exchange 
filters and other accessories. 
The innovative hydraulic motor from 
Oleodinamica Geco Srl has been 
chosen from among many because it 
permits very high performance and 
a very long life, since it was created 
for very heavy industrial usage 
where thousands of hours of use are 
required just for running in.
In addition, certain patented 
components make it unique of its kind 
and particularly suitable for its shape 

and dimensions to be inserted in the 
drive that holds it without losing its 
hydrodynamic shape. This hydraulic 
solution makes it possible to position 
the propulsion unit independently 
of the internal combustion engine 
with advantages for the distribution 
of weight and availability of space 
that make it possible to reach top 
performance in racing boats with 
greater living space or better 
soundproofing on pleasure boats, 
offering always maximum versatility 
for simple and flexible usage. 
Technically, the variation in propeller 

speed is independent of that of the 
internal combustion engine, which 
thus can always be used at the top 
of its yield curve with advantages in 
terms of fuel consumption and lower 
pollution. In addition the propeller 
shaft can be aligned horizontally 
with respect to the hull axis, with 
improvements in efficiency and noise 
reduction. Finally it will be easy and 
very simple to obtain an azimuth 
thruster, responding to the latest 
innovative trends in the yachting 
market directly derived from the 
shipping sector.

Thanks to Hysy 
div. Arifin S.r.l. 
and Oleodinamica 
Geco S.r.l. For the 
instructive 
material supplied.

CLOCKWISE: 
- Axial piston motor fix. displ. 1-1000 rpm 
210 bar The hydraulic motors of the KF 
series are slow running with axial pistons 
and fixed displacement and a speed range 
superior to that of traditional slow motors.
- Axial piston motor fix. displ. 1-2000 rpm 
400 bar. 
The hydraulic motors of the HF series are 
slow running with axial pistons and fixed 
displacement and a speed range superior 
to that of traditional slow motors.
- Orbit motors - 1500 different types from 
10 to 2000 rpm - until 300 bar.
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